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Methods of Testing Coatings for Cement Surfaces* 
Most Preparations on the Market Have Not Yet Stood the Test of Time 
By Cloyd M. Chapman 
THE increasing use of concrete for building construc-, 
tion of the better class, and the use of cement stucco as 
an exterior finish for residences, have afforded a market for 
preparations intended to decorate and to dampproof 
surfaces of this nature. The necessity for dampproofing 
such structures above grade is due largely if not entirely 
to imperfect workmanship or improper selection of the 
materials used in the structure or to both. N everthe­
less there are cases where a suitable dampproofer would 
be of value if one could be found. 
As to decorative coatings, it is possible to produce in 
concrete or mortar such a variety of color and texture 
effects, which are lasting and pleasing, t,hat it seems like 
attempting to "paint the lily" to put a coating on them. 
However, there are conditions under which it is economi­
cal and expedient to use a paint or coating on concrete or 
mortar surfaces, provided a fairly durable article can be 
found for the purpose. 
The painting and damp proofing of concrete is not an 
old and well established art like the painting of wood and 
metal, but most of the preparations on the markt,t are 
comparatively new and have not had the test of time. 
To use some of them would mean the disfigurement of 
the surface rather than its decoration. 
It is often desirable to compare first the qualities of 
two or more products before deciding which of them to 
use. The testing of such materials is often difficult and 
technical, requiring skill and special apparatus. There 
are certain simple practical tests, however, which may be 
applied by anyone who will take the time and which 
require very little apparatus or skill. The following 
tests were devised for use in the laboratory of Westing­
house, Church, Kerr & Co. and have been in use for sev­
eral years. They are recommended for their simplicity 
and the practical comparative results obtained. They 
have been adopted, in some cases modified, by several 
other laboratories and by makers of the class of products 
they are designed to test. 
CLASSIFICATION. 
In these tests of concrete waterproofers and damp­
proof concrete coatings, the materials are divided into 
the following classes: 
Colorless DampprooJ Coatings.-This class includes all 
preparations intended for surface application for the pur­
pose of excluding dampness, which the makers claim will 
not' change the appearance of the surface to which tlie� 
are applied. 
Black WaterprooJ Coatings.-This class includes all tar, 
pitch, and asphalt preparations and other black water­
proofing paints. Such coatings should be able to with­
stand some pressure head of water and are therefore 
termed waterproofers. They would not be used where a 
decorative effect is required. 
Integral WaterprooJers.-This class includes all ma­
terials for waterproofing, whether pastes, powders
' 
or 
solutions, that are incorporated into the mass of the con­
crete at the time of mixing. 
Colored and White Concrete Coatings.-This class in­
cludes all coatings of a decorative nature intended for 
exterior use. Many of the paints in this class are recom­
mended by the manufacturer for their dampproofing 
qualities. 
This test is intended primarily for the first two classes, 
although many paints in the last class when especially 
recommended as dampproofers are included. 
The test piece is a 3 to 1 sand-cement mortar block 
3 Yz inches square by 2 inches deep, with a dep�ession in 
the top 2Yz inches in diameter by about :Va inch deep 
made by inverting a telephone bell in the mold. The 
mold is of :Va-inch oak, and is made in two right angular 
pieces which hook together at opposite corners, so that 
it is easily removed by unhooking and drawing apart. 
To obtain a porous block which will absorb 30 cubic 
centimeters of water in more than 1 minute and less than 
2 minutes, the sand and cement are gaged with from 9 
to 10 per cent of water by weight, this percentage being 
figured on the total weight of sand plus cement, and 
tamped evenly into the mold. Some difficulty may be 
found in making blocks of the proper porosity; that is, 
just dense enough to absorb the 30 cubic centimeters of 
water in not less than 1 minute or more than 2 minutes, 
bllt after some experimenting with different percentages 
of water and different degrees of tamping, the proper 
result is obtained. 
Denser blocks are made in the same manner but the 
percentage of gaging water is higher and may run up as 
high as 20 per cent. 
All blocks are kept in a damp closet for 24 hours and 
then allowed to dry out in air for at least one week before 
being used. 
After the block has dried out 30 cubic centimeters of 
water are placed in the depression and the time required 
for the block to absorb this amount of ",ater is noted. 
The blocks are divided into two classes, those which will 
absorb the water in the time limit and those which take 
less than 1 minute or more than 2 minute� to absorb the 
30 cubic centimeters. The latter are considered too 
porous for a proper test. 
After this treatment the block is again thoroughly 
dried out and the time required to absorb the 30 cubic 
centimeters of water is recorded on the block, which is 
now ready for use. 
The blocks which take up water in 1 to 2 minutes are 
considered as standard, but materials are tested on both 
porous and dense blocks for comparison. Each block 
is given a number for purpose of identification. Porous 
or standard blocks are numbered consecutively from 
1 to 500 and the denser one from 500 up. 
The waterproofing coating is applIed only to the sur­
face of the depression and to the top surface of the block, 
and two full. liberal and' thoroughly brushed in coats are 
applied, the first being given at least two days to dry out 
before the application of the second. Not less than one 
week after the application of the second coat, the block 
is ready for the first test. 
TWENTY-FOUR HOUR ABSORPTION TEST. 
The block is first weighed dry and then 30 grammes of 
water are placed in the depression. It is then allowed to 
stand for 24 hours, with a watch glass over the depression, 
after which time it is weighed again. The loss in weight 
.is the evaporation. The water is then thrown out and 
the block wiped dry and weighed again. The loss from 
the weight including water is the absorption. The fol­
lowing is a tabulation of the different weighings taken: 
1. Weight of block dry plus watch glass. 
2. Weight of block plus 30 grammes of water plus 
watch glass. 
3. Same as 2 but after standing for 24 hours. 
4. WeIght of block plus watch glass, after water has 
been thrown out and the block wiped dry. 
Weighings: 2 minus 3 gives weight of water lost by 
evaporation, and 3 minus 4 gives weight of water in 
block after 24 hours. 
The watch glass almost completely prevents evapora­
tion from the surface of the water. Before any appreci­
able amount- of the water in the depression can evaporate 
it must pass through the waterproof coating and be 
evaporated from the surface of the sides or bottom of 
the block. The most efficiently waterproofed blocks 
are those which show the minimum amount of absorp­
tion and evaporation. 
ABSORPTION TIME TEST, 
The 30 cubic centimeters of water are placed in the 
depression in the block and covered with a watch glass 
to prevent evaporation. A paper is placed over the 
whole to exclude air currents. The block is examined 
from time to time until all the water in the depression has 
disappeared. The time required for the block to absorb 
the 30 cubic centimeters of water is recorded. If all the 
water has not been absorbed in three weeks' time the 
approximate percentage absorbed in three weeks is 
recorded. , 
The length of time taken for the water to be absorbed 
by the block is an indication of the efficiency of the water­
proofing film or coating. 
The block is then exposed in the open air to find the 
effect of weather exposure on the coating. It is brought 
in at intery:alsofaboiltthr�, six and twelve months and 
the same Lests as above deSCrIbed are repeated. The 
decrease, if any, in the efficiency of the coating is noted 
after each repeated exposure. 
TEST OF INTEGRAL WATERPROOFING. 
For this test the, blocks are made up of a 1 cement, 3 
sand mixture plus, the watEfproofing paste, powder or 
liquid. The waterproofing compound IS incorporated in 
the mIx according to the dIrections as given by the manu­
facturer. The mixture is gaged in all cases with the 
proper amount of water to give approximate maximum 
density. The consistency resulting from this amount of 
water gives a rather wet quaking mortar, but one from 
which no free water will rise to the surface on tamping. 
This block is identical in size and shape with that pre­
viously described. It is kept in the damp closet for 24 
hours after making and is allowed to dry out in air for at 
least one week before being tested. 
The tests on these blocks are the 24 hour absorption, 
and absorption time tests, and are identical with those 
described above. 
TEST OF CONCRETE COATINGS. 
This olass oomprises, ohie�y, ooatings of a. decorative 
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nature, intended for exterior use. The paints in this 
class are tested on the 'outer face of hollow cubes, the 
faces of which are about \) inches square, with walls from 
1 to 1 Yz inches thick. These hollow cubes are made of a 
1 cement, 2Yz sand, 4 gravel mixture; and gaged to a 
rather wet mixture into a 9x9x9-inch wooden form pro­
vided with an iron core about 12 inches high and 6 inches 
square. The bottom of the block is made about 1 Yz 
inches thick, and the hollow iron core is then placed on it 
and centered up, after which the concrete is packed in 
between the core and the form. 
The core used has considerable taper so that it may be 
easily drawn out after the concrete has begun to set. 
After the block has had 48 hours to harden the wooden 
form is removed and the faces are finished with a 1 
cement, 2 sand mortar. In finishing the faces the mortar 
is mixed rather wet and is merely rubbed into the surface 
with a wooden float to give a smooth surface. The block 
is ready for use not less than one week after date of finish­
ing up the sides. 
Before applying any paints the block is given a num­
ber, marked on the inside of one of the faces, and the 
faces are numbered from 1 to 4, marked at the middle of 
the top edge. The date of making the block is recorded. 
A few minutes before applying a paint, the bo ttom 
third of the face to be painted is thoroughly dampened 
by applying water to it with a brush. Care is taken to 
wait until no visible water is on the surface before the 
paint is applied. 
APPLYING FIRST COAT. 
In applying the first coat the paint; is thoroughly 
brushed in so that it will penetrate all small irregulari­
ties of the surface. The second coat is applied not less 
than two days after date of application of the first. 
At the time of painting the fact is recorded that the 
bottom third of the side was dampened. The following 
data are also noted at this time: Number of block; num­
ber of side; name of maker and name of paint (for both 
coats); entry number of paint; date of painting; per­
centage of sediment in the paint can when it was opened 
and consistency of this sediment; ease of application of 
paint, ease of mixing paint; hiding power of paint. 
After the second coat has thoroughly dried, the gen­
eral ai:>pearance of the painted surface is recorded. The 
points noted in regard to appearance are as follows: Dull 
or glossy; whether surface is smooth or granular; whether 
brush marks are visible or not; whether paint fills well 
or poorly, i. e., whether the irregularities of the concrete 
surface are well fitted up by the paint or not. 
THE SCRUBBING TEST. 
After all four sides of a block have been painted with 
two coats, and at least three days after the applIcation 
of the final coat, the painted surfaces are scrubbed 
lightly with a medium bristle scrubbing brush with 
powdered soap and water. The effect of this scrubbing 
is noted in detail, as to whether the coating is softened, or 
whether the paint scrubs off, and if so, to what extent. 
After the scrubbing test the block is allowed to dry 
out and after not less than one day from the time of 
scrubbing, it is filled with water and kept filled for a pe­
riod of five days. If the water leaks through either the 
sides or bottom of the block to any appreciable extent, 
the inside of the block is given a neat cement wash to 
remedy this condition. 
After the water has be�n in the block for a period of 
five days it is emptied out and the condition of the coat­
ings on the different faces is carefully examined and 
recorded. Conditions resulting from the five days' water 
test to be noted are as follows: Softening of coatings; 
excrescence; discoloration of coating; cracking or blister­
ing of coating; flaking oB' of coating. 
After the block has thoroughly dried out the coating 
of the four faces are given a general comparative rating 
according to their respective general appearance and 
condition. 
WEATHER EXPOSURE. 
The block is now ready for the weather exposure test, 
and for this purpose it is exposed in the ,open air, and is 
placed with the bottom side up. Examinations of the 
blocks are made at regular intervals of about three, six 
and twelve months. Conditions resulting from weather 
el):posure to be noted are as follows: Chalking of coatings; 
checking and cracking of coating; sealing or flaking off 
of coating; fading or discoloring. 
As was pointed out above, the coating of concrete is 
a comparatively new art and we have practically no 
stock methods and materials to guide us, but the 
simple indications her" given should be found useful iu 
working out each separate case as it arises� 
